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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following informalities: on pg. 15, 
line 1 9, "Ns" should be - -Na- - or on line 21 , "Na" should be - -Ns- -. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1-7 are rejected under 35 U.S.C. 102(b) as being anticipated by Kusano 
et al. (U.S. Patent No. 6,190,014). 

Regarding claims 1-3, Kusano discloses a color-separating and -recombining 
optical system (see FIGS. 1-6) comprising at least one prism assembly (1B) made up of 
at least two prisms (1a and 1b) bonded to each other with a bonding layer (1c) formed 
between the prisms, thickness of the bonding layer being varied depending on a length 
of each optical path of color light components incident into the optical system and 
reaching the bonding layer via one of the prisms (see col. 8, line 40 to col. 9, line 35); 
wherein a difference in refractive index between the prisms and the bonding layer is 0.1 
or larger (see col. 10, FIRST EXAMPLE and SECOND EXAMPLE); wherein the 
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difference in refractive index is 0.3 or larger (also see col. 10, FIRST EXAMPLE and 
SECOND EXAMPLE). 

Regarding claims 4-7, Kusano discloses a color-separating and -recombining 
optical system (see FIGS. 1-6) provided between a light source (3) and a projection lens 
(3) in a projection display, having at least one prism assembly (1 B) made up of at least 
two prisms (1a and 1b) bonded to each other with a bonding layer (1c) formed between 
the prisms, a white light (light from light source 3) emitted from the light source being 
divided into red-, green-, and blue-color light components (see function of 94a, b and 
98) related to primary colors, the light components being modulated by spatial light 
modulators (45R, 45G, 45B) in accordance with a video signal, the modulated light 
components being combined (see function of 99) and projected onto a screen (see col. 
7, lines 24-26) via the projection lens, thickness of the bonding layer being varied as 
thin and thick for optical paths long and short, respectively, from the spatial light 
modulators to the bonding layer which each modulated light component emitted from 
the corresponding spatial light modulator reaches (see col. 8, line 40 to col. 9, line 35); 
comprising a plurality of prism assemblies (1 B, 1 R, 1 G - see col. 9, lines 50-56) each 
made up of at least two prisms (1a and 1 b - also see col. 9, lines 50-56) bonded to each 
other with a bonding layer (1c - also see col. 9, lines 50-56) formed between the prisms, 
thickness of the bonding layer of one of the prism assemblies (anyone of 1 B, 1 R, 1 G), 
provided as closest to the projection lens in relation to other prism assemblies, being 
varied as thin and thick for optical paths long and short, respectively, from the spatial 
light modulators to the bonding layer which each modulated light component emitted 
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from the corresponding spatial light modulator reaches (see col. 8, line 40 to col. 9, line 
35); wherein a difference in refractive index between the prisms and the bonding layer is 
0.1 or larger (see col. 10, FIRST EXAMPLE and SECOND EXAMPLE); wherein the 
difference in refractive index is 0.3 or larger (also see col. 10, FIRST EXAMPLE and 
SECOND EXAMPLE). 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-7 rejected under 35 U.S.C. 102(e) as being anticipated by Aastuen et al 
(U.S. Patent No. 6,786,604). 

Regarding claims 1-3, Aastuen discloses a color-separating and -recombining 
optical system (see FIGS. 1-19) comprising at least one prism assembly (1100 or 1500 
or 1624, 1642, 1648 or 1820, 1832 or 1924, 1942, 1948) made up of at least two prisms 
(1 102 and 1 104 or 1502 and 1504 or see the two prisms formed by the diagonal 
bisecting layer formed in 1624, 1642, 1648 or 1820, 1832 or 1924, 1942, 1948) bonded 
to each other with a bonding layer (1 106 or 1514 or 1952) formed between the prisms, 
thickness of the bonding layer being varied depending on a length of each optical path 
of color light components incident into the optical system and reaching the bonding 
layer via one of the prisms (see col. 14, lines 20-47, see col. 17, line 58 to col. 18, line 
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2, and col. 19, line 51 to col. 20, line 51); wherein a difference in refractive index 
between the prisms and the bonding layer is 0.1 or larger (see col. 14, lines 30-37); 
wherein the difference in refractive index is 0.3 or larger (also see col. 14, lines 30-37); 

Regarding claims 4-7, Aastuen discloses a color-separating and -recombining 
optical system (for example, see 1600 or 1900 in Figs. 16 and 19) provided between a 
light source (1604, 1606) and a projection lens (1652) in a projection display, having at 
least one prism assembly (1100 or 1500 or 1624, 1642, 1648 or 1820, 1832 or 1924, 
1 942, 1 948) made up of at least two prisms (see 1 1 02 and 1 1 04 or 1 502 and 1 504 or 
see the two prisms formed by the diagonal bisecting layer formed in 1624, 1642, 1648 
or 1820, 1832 or 1924, 1942, 1948) bonded to each other with a bonding layer (see 
1 106 or 1514 or 1952) formed between the prisms, a white light (1602) emitted from the 
light source being divided into red-, green- and blue-color light components related to 
primary colors (see col. 15, lines 14-15), the light components being modulated by 
spatial light modulators (1626, 1640, 1648) in accordance with a video signal, the 
modulated light components being combined (see function of 1630) and projected onto 
a screen via the projection lens, thickness of the bonding layer being varied as thin and 
thick for optical paths long and short, respectively, from the spatial light modulators to 
the bonding layer which each modulated light component emitted from the 
corresponding spatial light modulator reaches (see col. 14, lines 20-47, col. 19, line 51 
to col. 20, line 51, and see col. 17, line 58 to col. 18, line 2); comprising a plurality of 
prism assemblies (1624, 1642, 1648 or 1820, 1832 or 1924, 1942, 1948) each made up 
of at least two prisms bonded to each other with a bonding layer formed between the 
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prisms, thickness of the bonding layer of one of the prism assemblies, provided as 
closest to the projection lens in relation to other prism assemblies, being varied as thin 
and thick for optical paths long and short, respectively, from the spatial light modulators 
to the bonding layer which each modulated light component emitted from the 
corresponding spatial light modulator reaches (see col. 14, lines 20-47, see col. 17, line 
58 to col. 18, line 2, and col. 19, line 51 to col. 20, line 51); wherein a difference in 
refractive index between the prisms and the bonding layer is 0.1 or larger (see col. 14, 
lines 30-37); wherein the difference in refractive index is 0.3 or larger (see col. 14, lines 
30-37). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suzuki etal. (U.S. Patent Application Publication No. 2002/0097382) in view of Aastuen 
et al. (U.S. Patent No. 6,786,604). 

Suzuki discloses a projection display (FIGS. 1-17) comprising: a light source 
(171, 430) for emitting a white light; a polarization plate (181, 440), specific linearly- 
polarized lights of red-, green-, and blue-color light components related to primary 
colors of the white light only passing through the polarization plate; a color-separating 
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and -recombining optical system (1, 290, 50, 80, 90, 100, 130, 150, 160, 170, 180) 
having first to fourth optical components (2-5 or 102-105) having polarization-splitting 
planes intersecting each other like a character-"X" (see 2-5 or 102-105), wavelength- 
selective polarizing converters (6-9 or 106-109) for rotating the plane of polarization of 
the red-, green- and blue-color light components by 90 degrees, one of the converters 
(6 or 106) being placed at a light-incident side of the first optical component (2 or 102), 
another of the converters (7 or 1 07) being placed at a light-emitting side of the fourth 
optical component (5 or 105), the first and the fourth optical components (2 and 5 or 
102 and 105) being provided at a light-incident side and a light-emitting side, 
respectively, of the optical system, the first and the fourth optical components (2 and 5 
or 102 and 105) being arranged as diagonally opposing each other, and the remaining 
converters (8 and 9 or 108 and 1 09) being placed between at least two inner facing 
planes of the first to the fourth optical components; first, second and third spatial light 
modulators(61-63 or 161-163), the first modulator (61 or 161) being provided in front of 
a light-emitting side of the second optical component (3 or 1 03), the second and third 
modulators (62 and 63 or 162 and 163) being provided in front of light-emitting sides of 
the third optical component (4 or 104); and a projection lens (191) provided at the light- 
emitting side of the optical system, via which an output light beam from the optical 
system is projected onto a screen, wherein at least the fourth optical component 
provided at the light-emitting side of the optical system is a prism assembly made up of 
at least two prisms bonded to each other with a bonding layer formed between the 
prisms (see pg. 6, paragraph [0098], lines 1 and 2); wherein at least one of the first, the 
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second and the third optical components is a prism assembly made up of at least two 
prisms bonded to each other with a bonding layer formed between the prisms (also see 
pg. 6, paragraph [0098], lines 1 and 2); wherein the spatial light modulators are 
reflective spatial light modulators (see pg. 2, paragraph [0025] and pg. 5, paragraphs 
[0068], [0072], and [0077]); wherein the optical components are polarization beam 
splitters (see pg. 4, paragraph [0057]). 

Suzuki does not appear to disclose the thickness of the bonding layer being 
varied as thin and thick for optical paths long and short, respectively, from the spatial 
light modulators to the bonding layer which each modulated light component emitted 
from the corresponding spatial light modulator reaches; wherein a difference in 
refractive index between the prisms and the bonding layer is 0.1 or larger; and wherein 
the difference in refractive index is 0.3 or larger; wherein the prisms are dichroic prisms; 
and wherein at least two of the optical components are a polarization beam splitter and 
a dichroic prism. 

Aastuen discloses a projection system having low astigmatism comprising PBS 
1500 formed of two glass prisms 1502 and 1504, with MRPB film 1506 sandwiched 
between and wedge plate 1514 disposed between MRPB film 1506 and one of prisms 
1502 and 1504, where wedge plate 1514 is formed from optical adhesive, that adheres 
MRPB film 1506 to prism 1504 and wedge angle, a, required for astigmatism correction 
is used to calculate the thickness, w, which is used to change the optical path length at 
the center of PBS 1500 (see Fig. 15 and col. 19, line 51 to col. 20, line 51). Further, 
Aastuen discloses PBS 1 104 formed of two prisms 1 102 and 1 104 with two layers, 
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MRPB/adhesive layer 1 106 and high index layer 1 108, where prisms 1 102 and 1 104 
have a refractive index of 1 .85 and MRPB/adhesive layer 1 106 has a refractive index of 
1 .56, thus a difference in the refractive indexes equaling 0.3 (see col. 14,lines 20-34). 
Finally, Aastuen discloses dichroic combiner 1310 formed from two prisms 1322 and 
1324 and plates 1326 and 1328 of high index material that are selected to have 
thicknesses that substantially reduce astigmatism (see Fig. 14 and col. 19, lines 21-31) 
and wedge astigmatism compensation may be introduced in other components, for 
example in a dichroic separator/combiner or in an X-cube combiner (see col. 20, lines 
40-43). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the color-separating and -recombining optical system of 
the Suzuki reference with a PBS and/or dichroic separator/combiner having two prisms 
having a refractive index of 1 .85 and a wedge plate or adhesive layer having a refractive 
index of 1 .56, like those of the Aastuen reference, in order to change the optical path 
length at the center of the PBS, while separating and/or combining color light, in the 
optical system of the Suzuki reference, thus providing astigmatism compensation. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rochelle Blackman whose telephone number is (571) 
272-21 13. The examiner can normally be reached on M-F 8:00-4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Judy Nguyen can be reached on (571) 272-2258. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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